Epstein-Barr virus infection and gene promoter hypermethylation in rheumatoid arthritis patients with methotrexate-associated B cell lymphoproliferative disorders.
We analyzed CpG-island hypermethylation status in 12 genes of paraffin-embedded tissues from 38 rheumatoid arthritis (RA) patients with methotrexate (MTX)-associated large B cell lymphoproliferative disorder (BLPD), 11 RA patients with non-MTX-associated BLPD (non-MTX-BLPD), 22 controls with diffuse large B cell lymphoma (DLBCL), and 10 controls with Epstein-Barr virus (EBV)+ DLBCL. Among them, tumor cells from EBV+ MTX-BLPD patients and control EBV+ DLBCL patients had significantly lower median incidence of CpG island methylator phenotype (CIMP) than those from non-MTX-BLPD and control DLBCL groups (2.3 and 1.7 vs. 4.3 and 4.4; P < 0.01 for each). In the MTX-BLPD group, EBV+ patients showed lower median CIMP than EBV- patients (2.3 vs. 3.2); they also had significantly lower hypermethylation incidence in four apoptosis-related genes, especially death-associated protein kinase (14 vs. 55 %), higher incidence of massive tumor necrosis (86 vs. 27 %), and lower BCL2 protein expression (19 vs. 86 %) than did the control DLBCL group (P < 0.01 for all). In all clinical stages, EBV+ MTX-BLPD patients had better prognoses than the EBV- MTX-BLPD (P = 0.011), non-MTX-BLPD (P = 0.002), and control DLBCL groups (P = 0.015). MTX-BLPD patients without hypermethylated RAS-associated domain family-1A (RASSF1A) or O 6 -methyl guanine-DNA methyltransferase (MGMT) had significantly better prognosis than those with hypermethylation of those genes (P = 0.033). We conclude that in RA patients with MTX-BLPD, EBV infection is associated with a lower incidence of CIMP, apoptosis-related gene hypermethylation, and BCL2 expression, which can induce tumor regression by MTX withdrawal and lead to better prognoses.